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Method NLS015 

Standard Operatlng Procedure 
for the Determlnatlon of 

Arlnphos Methyl In Amblent Air 

Thls~docufnent describes a method for the analysis of azlnphos methyl 

(Guthlon, O,O-DImethyI-S-[4-OXO-1,2,3-benzo-trIazIn(4H)-yl methyl] 

phosphorodlthloate) at concentrations normally found In amblent air. 

The method was developed based on EPA and Callfornla Department of Food 

and Agriculture methods. 

2. SUMMARY 

After sampling, the exposed teflon fllter and XAD-2 sorbant tube are 

desorbed wlth 2.0 mllllllters of 80/20 Isooctane/acetone mixture. Two 

mlcrollters of the extract are InJected using splltless mode technique 

Into a gas chrcmatographlc system equipped wlth a 12 meter DB-1 fused 

slllca capillary column, N-P thermlonlc detector (TSD), and data system. 

The resultant peak Is ldentlfled by a character.lstlc retentlon time and 

quantltated In reference to external standards. The ldentlty of the 

component can be conflrmed by use of a column of dlfferent 

characterlstlcs, a detector of dlfferent selectlvlty. or, If sufflclent 

material Is Present, by GWMS. 
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3.1 Since sampling Is outslde the scope of thls document, sampling 

technlgues, egulpment. and condltlons will not be dlscussed. 

Sampllng capture efflclency studies have not been performed for 

the preparatlon of this SOP. 

3.2 Compounds respondlng to the TSD detector and havlng slmllar GC 

retention times may .lnterfere. causing mlsldentlflcatlon and/or 

erroneous quantltatlon. 

3.3 To Insure mlnlmum losses durlng storage, all samples received by 

the 

Cent 

aboratory must be placed In a freezer operatlng at -4 degrees 

grade or lower. 

4.1 Varlan Model 3300 Gas Chrcmatograph equlpped wlth a thermlonlc 

detector (TSD) and Spectra PhysIcs~Model 4270 Integrator. 

4.2 DE-1 fused slllca capl llary column, 12 meters x 0.25 nnn l.d., 

0.5 um fllm thickness. 
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4.3 Glass desorptlon vlals, 3.7 ml caPaclty, wlth teflon-lined septum 

caps. 

4.4 Sample agltator wlth timer and sample rack. 

4.5 Mlcroliter syrlnges, 5-50 ul sizes. 

5. BEAGEMS 

5.1 80/20 Iscoctane/acetone desorbant solvent: MIX 800 ml pestlclde 

grade lsooctane (trlmethyl peitane) and 200 ml pestlclde grade 

acetone In a clean amber glass bottle equlpped wlth a teflon-lined 

screw cap. Add to thls mlxture 1 ml of 2.0 mg/mI benzoxylldlne 

surrogate mixture. CAUT I ON: FLMMBLE. 

5.2 Surrogate Mixture: Dissolve 100 mg of ACS Grade benzoxylldlne In 

pestlclde grade acetone and dilute to 50.0 ml. 

5.3 Stock Standard: Cormerclally avallable certlfled SOlUtlOn of 

1000 ug/ml of azlnphos methyl In methanol (Nanogens, Inc.). 

5.4 Cal lbratlon Standard: Dilute 50 ul of the stock standard Into 

50.0 ml of desorbant solvent. Thls corresponds to 1.0 ug/ml. 
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5.5 Control Sample: Dilute 10 ul of stock standard Into 50.0 ml of 

desorbant solvent. Thls corresponds to 0.2 ug/ml. 

6. lNSTRUMENT 

Column: 12 m x 0.25 mm l.d. DE-1 ,fused slllca capillary column 

Temperatures: InJector: 250 degrees Centlgrade 

Detector: 300 degrees Centlgrade 

Oven: 50 degrees Centigrade, Inltlal; hold for 

1 mlnute; ramp at 50 degrees Centtirade to 

150 degrees Centigrade; ramp at 10 degrees 

Centlgrade/mlnute to 250 degrees Centigrade, 

hold for 4 minutes 

Flow Rates: Carrler: Hellum, 30 cc/minute at splitter, 0.8 minutes 

splltless hold, carrier velocity; 25 &I/second 

Detector: TSD - Range 11, Attenuatlon x 1 

Hydrogen: 4.5 cc/minute 

Alr: 200 cc/minute 
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ATION PR0EQUB.E 

7.1 Before a standard solutlon can be analyzed, a system blank must be 

analyzed. InJect 2.0 ul of solvent. If the analysis lndlcates 

Interferences or contamlnatlon, the solvent must be replaced and 

the problem solved. 

7.2 A method blank must be analyzed every 12 samples. Select an 

unused filter and sorbant tube, desorb the blank samples and carry 

through the analysls procedure. If lnteferences or contamlnatlon 

Is noted, the source must be found and ellmlnated before the 

analysis of samples can continue. 

7.3 Instrument callbratlon Is performed by InJectIon of 2.0 ul of the 

1 .O ug/mI standard. The resultant chrcmatogram is used to 

calibrate the retentlon time and response factor of the azlnphos 

methyl under the condltlons of thls procedure. Callbratlon 

standards must be run every 12 samples. 
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7.4 Proper Instrument callbratlon Is checked by the analysis of a 

control sample. The control sample must be analyzed after each 

callbratlon and prlor to the analysis of samples. The 

concentration resulting from this analysis must fall wlthln the 

upper and lower warnlng llmlts (i2d) of the control sample known 

value. If a result falls outslde these Ilmlts, the problem must 

be found and solved prior to the analysis of samples. Plot all 

control sample results on the method control chart. 

ed 
7.5 Two unusflsampllng media are “spiked” wlth 1.0 ug of azlnphos 

methyl for each group of samples received by the laboratory. 

These method spikes must be carried through the analytical 

procedure with the field samples. Method recovery must be at. 

least 80%. 

8.0 AtiAlYSlS OF SAMPl.Ei 

8.1 Remove the teflon filter from the 11 lter holder wlth stalnless 

steel forceps. Carefully roll the f liter and place It Into a 

3.7 ml vlal. The filter must be forced Into the bottom of the 

vlal wlth a clean glass rod to Insure complete contact with the 

solvent. 
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8.2 After removal of the end-caps from the sorbant tube, score the 

tube above the location of the retalner sprlng. Using the tool 

provlded. break the tube and remove the retalner sprlng. Place 

the glass wool plug and the prlmary (400 mg) sectlon of the 

sorbant Into a 3.7 glass vlal. Retain the secondary sectlon for 

later analysis In the event that the analyte Is detected In the 

prlmary sectlon. 

8.3 Place 2.0 ml of desorblng solvent Into all vlals, cap tlghtly and 

agitate for 45 minutes. 

8.4 After desorptlon, InJect 2.0 ul of each extract Into the 

chromatographic system for analysis. Record ali pertinent 

lnformatlon In the Instrument analysis log book and on the 

resultant chromatogram. 

8.5 The results are recorded In mlcrograms per sample and are 

calculated as follows: 

mlcrograms - ug/ml (found) x 2 ml 
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~9.0 -SENSITIVITY. PRECISION AND A&u 

The method sensltlvlty, preclslon and accuracy are presented in 

Table 1. The data were generated Using standards. Note that the 

MDL Is presented In ug/ml and In ug/sample assuming a desorptlon 

volume of 2.0 ml. A sample chromatogram Is shown In Flgure 1. 

10.0 RESORPTION EFFICIENCfiS AND SAMPIE STABILIn 

The prlmary sectlon of XAD-2 sorbant tubes were spiked wlth 2.0 

and 1.~0 mlcrograms of azlnphos methyl. Flve each‘of the tubes 

were analyzed Inunedlately to determlne desorptlon efflclencles. 

Flve each of the tubes were stored for ten days at -4 degrees 

Centigrade and analyzed. The results are shown In Table 2. 
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2.0 ul injection of 1.0 ug/ml ezinphos methyl 

standard; splitless mode; 12m X 0.25mm i-d. DB-1 

capillary column, 50°C, 1 min., 50°C/min to 150°C, 

10°C/min to 250°C, 25cm/sec He, TSD @ 3.2 anps. 

Compounds: (1) Surrogate, (2) Azinphos methyl oxon, 

(3) azinphos methyl 
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TABLE 1 

METHOO PRECISION, ACCURACY, AND SENSITIVITY 

Azinphos Methyl, ug/ml 1.0 0.5 0.2 0.1 
Relative Standard Deviation, % 9.6 a.8 11.0 4.0 

Cerrelation Coefficient: 0.998 
Slope: 0.976 
Intercept: 0.021 ug/ml 
Method Detection Limit: 0.035 ug/ml (O.O7'ug/sample) 

TABLE 2 

SAMPLE STABILITY AND DESORPTION STUDIES 

Desorption Efficiencies: 2.0 micrograms/sample: 88 + 9 % n=5 
1.0 micrograms/sample: 86 +lO % n=5 

_ 

Recovery After Storage At -4'C (10 days): 

2.0 ug/sample: 92 + 10 % n=5 
1.0 ug/sample: a7 z 9 % n=5 
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July 28, 1994 

Protocol for Azinphos Methyl Monitoring in Glenn County 
during the Summer 1994 

I. Introduction 

At the request of the California Department of Pesticide Regulation (DPR), the 
Air Resources Board (ARB) will conduct source impacted application site 
monitoring for azinphos methyl in Glenn County. The monitoring is in support 
of the DPR toxic air contaminant program. Section 14022(c) of the Food and 
Agriculture Code requires the ARB "to document the level of airborne emissions 
. . . . of pesticides which may be determined to pose a present or potential 
hazard..." when requested by the Department of Pesticide Regulation. This 
monitoring will be conducted near a specific application, prior to, during, and 
following an application of this pesticide. Azinphos methyl is an 
organophosphate 
fruits, melons, 

insecticide used to control pests-on a wide variety of crops: 
vegetables, nuts, field crops, ornamentals and shade trees. 

The target crop for this application is walnuts. 

II. Samplinq 

Calibrated rotometers will be used to set and measure sample flow rates. The 
flow rate will be approximately 2 liters per minute. Samplers will be leak 
checked prior to and after each sampling period with the sampling media, XAD-2 
resin tubes, installed. Any change in the flow rates will be recorded in the 
field log book. The field log book will also be used to record start and stop 
times, sample identifications and any other significant data, including field 
size, application rate, formulation, method of application, and length of 
application. The Notice of Intent or Pesticide Use Recommendation will also be 
obtained for inclusion in the final report. 

A meteorological station will be set up to determine wind speed and direction. 
This station will continue to operate throughout the sampling period. Weather 
data will also be collected from the nearest California Irrigation Management 
Information System (CIMIS) station. These data will be included in the final 
report. 

Prior to application, background samples will be taken to establish if any 
azinphos methyl is detectable. Samples will be collected with XAD-2 resin 
tubes using battery powered pumps (ATTACHMENT I). Four samplers will be used; 
one on each side (assuming a rectangular field) of the field at a distance of 
approximately 15 yards. These distances are approximate and dependent on the 
physical obstacles surrounding the field. As closely as feasible, the sample 
tubes will be changed according to the schedule outlined in ARB's "Quality 
Assurance Plan for Pesticide Monitoring" (ATTACHMENT II). 
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III. Analvsis 

The analysis will be conducted by staff of the ARB Engineering Evaluation 
Branch in Sacramento. All samples will be stored in an ice chest containing 
either dry ice (if available) or wet ice while in the field and in a freezer at 
the laboratory until analysis. Analysis of samples will be by gas 
chromatograph/nitrogen-phosphorus detector (GC/NPD) following extraction of the 
XAD-2 tube with an 80:20 mixture of isooctane and acetone. The Standard 
Operating Procedure (S.O.P.) for the analysis of azinphos methyl will be 
included in the final report. 

IV. Qualitv Assurance 

Procedures will follow ARB's "Quality Assurance Plan for Pesticide Monitoring." 
The instrument dependent parameters (reproducibility, linearity and minimum 
detection limit) will be checked prior to analysis. A chain of custody sheet 
will accompany all samples. ~Sample flow rates will be calibrated prior to and 
after sampling in the field. 

V. Personnel 

ARB personnel will consist of Don Fitzell.(Project Engineer) with Jack Rogers 
and LaJuan Taylor (Instrument Technicians). 

-3- 
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ATTACHMENT II 

QUALITY ASSURANCE PLAN FOR PiSiICIDE MONITORING 



State of California 
California Environmental Protection Agency 

Air Resources Board 

QUALITY ASSURANCE PLAN 

FOR PESTICIDE MONITORING 

Prepared by the 

Monitoring and Laboratory Division 

and 

Stationary Source Division 

Revised: February 4, 1994 

APPROVED: 

(k&w 5 & Chief. 
Toxic Air Contaminant 
Identification Branch 

./--. 
This Quality Assurance Plan has been reviewed by the staff of the California 
Air Resources Board and approved for publication. Approval does not siqnifiy 
that the contents necessarily reflect the views and policies of the Air 
Resources Board, nor does mention of trade names or commercial products 
constitute endorsement or recommendation for use. 
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QUALITY ASSUPAKE PLAN FOR PESTICIDE t4ONITORING 

I. Introduction 

At the.request of the Department of Pesticide Regulation (DPR), the Air 
Resources Board (ARB) documents the "level of airborne emissions" of specified 
pesticides. This is usually accomplished through two types of monitoring. The 
first consists of one month of ambient monitoring in the.area of, and during 
the season of, peak use of the specified pesticide. The second is monitoring 
near a field during and after (up to 72 hours) an application has occurred. 
These are referred to as ambient and application monitoring, respectively. To 
help clarify the differences between these two monitoring programs, ambient and 
application are highlighted in bold in this document when the information 
applies specifically to either program. The purpose of this document is to 
specify quality assurance activities for the sampling and laboratory analysis 
of the monitored pesticide. 

A. Quality Assurance Policy Statement 

It is the policy of the ARB to provide DPR with as reliable and accurate 
data as possible. The goal of this document is to identify procedures that 
ensure the implementation of this policy. 

B. Quality Assurance Objectives 

Quality assurance objectives for pesticide monitoring are: (1) to 
establish the necessary quality control activities relating to site selection, 
sample collection, sampling protocol, sample analysis, data reduction and 
validation, and final reports; and (2) to assess data quality in terms of 
precision, accuracy and completeness. 

II. Sitinq 

Probe siting criteria for ambient pesticide monitoring are listed in TABLE 
1. Normally four sites will be chosen. The monitoring objective for these 
sites is to measure population exposure near the perimeter of towns or in the 
area of the town where the highest concentrations are expected based on 
prevailing winds and proximity to .applications. One of these sites is usually 
designated to be an urban area "background" site and is located away from any 
expected applications; however, because application sites are not known prior 
to the start of monitoring, a "zero level" background may not occur. 
Detectable levels of some pesticides may also be found at an urban area 
background site if they are marketed for residential as well as commercial use. 

Probe siting criteria for placement of samplers near a pesticide 
application ~for collection of samples are the same as ambient monitoring (TABLE 
1). In addition! the placement of the application samplers should be to obtain 
upwind and downwind concentrations of the pesticide. Since winds are variable 
and do not always conform to expected patterns, the goal is to surround the 
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application field with one sampler on each side (assuming the normal 
rectangular shape) at a distance of about 20 yards from the perimeter of the 
field. However, conditions at the site will dictate the actual placement of 
monitoring stations. Once monitoring has begun, 
be moved, even if the wind,direction has changed. 

the sampling stations will not 

III. Samplinq 

All sampling will be coordinated through the County Agricultural 
Commissioner's Office and the local Air Quality Management District (AQMD) or 
Air Pollution Control District (APCD). Monitoring sites will be arranged 
through the cooperation of applicators, growers or owners for application 
monitoring. For selection of ambient sites, ARB staffs will work through 
authorized representatives of private companies or government agencies. 

A. Background Sampling 

A background sample will be taken at all sites prior to an application. 
It should be a minimum of one hour and longer if scheduling permits. This 
sample will establish if any of the pesticide being monitored is present prior 
to the. application. It also can indicate.if other environmental factors are 
interfering with the detection of the pesticide of concern during analysis. 

While one of the sampling sites for ambient monitoring is referred to as 
an "urban area background!" it is not a background sample in the conventional 
sense because the intent is not to find a non-detectable level or a 
"background" level prior to a particular event (or application). This site is 
chosen to represent a low probability of finding the pesticide and a high 
probability of public exposure if significant levels of the pesticide are 
detected at this urban background site. 

B. Schedule 

Samples for ambient pesticide monitoring will be collected over 24-hour 
periods on a schedule, in general, of 4 samples per week for 4 weeks. Field 
application monitoring will follow the schedule guidelines outlined in TABLE 2. 

C. Blanks and Spikes 

Field blanks should be included with each batch of samples submitted for 
analysis. This will usually require one blank for an application monitoring 
and one blank per week for an ambient monitoring program. Whenever possible, 
trip spikes should be provided for both ambient and application monitoring. 
The spiked samples should be stored in the same manner as the samples and 
returned to the laboratory for analysis. 

D. Meteorological Station 

Data on wind speed and direction will be collected during application 
monitoring by use of an on-site meteorological station. If appropriate 
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equipment is available, temperature and humidity data should also be Collected 
and all meteorological data recorded on a data logger. Meteorological data 
are not collected for ambient monitoring. 

E. Collocation 

For both ambient and application monitoring, precision will be 
demonstrated by collecting samples from a collocated sampling site. An 
additional ambient sampler will be collocated with one.of the samplers and will 
be rotated among the sampling sites so that duplicate samples are collected at 
at least three different sites. The samplers should be located between two and 
four meters apart if they are high volume samplers in order to preclude airflow 
interference. This conside,ration is not necessary for low (~20 liters/min.) 
flow samplers. The duplicate sampler for application monitoring should be 
downwind at the sampling site where the highest concentrations are expected. 
When feasible, duplicate application samples should be collected at every site. 

F. Calibration 

Field flow calibrators (rotometers, flow meters or critical orifices) 
:. shall be calibrated against a referenced standard prior to a monitoring period. 

This referenced standard should be verified, certified or calibrated with 
respect to a primary standard at least once a year with the method clearly 
documented. Sampling flow rates should be checked in the field and noted 
before and after each sampling period. Before flow rates are checked, the 
sampling system should be leak checked. 

G. Flow Audit 

A flow audit of the field air samplers should be conducted by an 
independent agency prior to monitoring. If results of this audit indicate 
actual flow rates differ from the calibrated values by more than lo%, the field 
calibrators should be rechecked until they meet this objective. 

n. Log Sneets 

Field data sheets will be used to record sampling date and location, 
initials of individuals conducting sampling, sample number or identification, 
initial and final time, initial and final flow rate, malfunctions, leak checks, 
weather conditions (e.g., rain) and any other pertinent data which could 
influence sample results. 

I. Preventative Maintenance 

To prevent loss of data, spare pumps and other sampling materials should 
be kept available in the field by the operator. A periodic check of sampling 
pumps, meteorological instruments, extension cords, etc., should be made by 
sampling personnel. 
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TABLE 1. PESTICIDE PROBE SITING CRITERIA SUMMARY 

The following probe siting criteria apply to pesticide 
monitoring and are summarized from the U.S. EPA ambient monitoring 
criteria (40 CFR 58) which are used by the ARB. _ 

Minimum Distance From 
Height Supporting Structure 
Above (Meters) 
Ground 
jMeters1 Vertical Horizontal 

2-15 1 1 1. 

2. 

3. 

4. 

Other Soacinq 
Criteria 

Should be 20 meters 
from trees. 

Distance from sampler 
to obstacle, such as 
buildings, must be at 
least twice the height 
the obstacle protrudes 
above the sampler. 

Must have un&estricted 
air-flow 270 around 
sampler. 

Samplers at a collocated 
site (duplicate for 
quality assurance) 
should be 2-4 meters 
apart if samplers are 
high flow, >20 liters 
per minute. 

-4- 



TABLE 2. GUIDELINES FOR APPLICATION SAWPLING SCHEDULE 

All samplers should be sited approximately 20 yards from the 
edge of the field; four samplers to surround the field whenever 
possible. 
sampler. 

At least one site should have a collocated (duplicate) 

The approximate sampling schedule for each station is listed 
below; however, these are only approximate guidelines since starting 
time and length of application will dictate variances.' 

- Background sample (minimum l-hour 
sample: within 24 hours prior to application). 

- Application + 1 hour after 
application combined sample. 

- Z-hour sample from 1 to 3 hours 
after the application. 

- 4-hour sample from 3 to 7 hours 
after the application. 

- 8-hour sample from 7 to 15 
hours after the application. 

- g-hour sample from 15 to 24 
hours after the application. 

- 1st 24-hour sample starting at 
the end of the g-hour sample. 

- 2nd 24-hour sample starting 24 hours 
after the end of the g-hour sample. 
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IV. Protocol 

Prior to conducting any pesticide monitoring, a protocol, using this 
document as a guideline, will be written by the ARB staff. The protocol 
describes the overall monitoring program, 

; the followings topics: 
the purpose of the monitoring and 

includes 

1. 

2. 

Identification of the sample site locations, if possible. 

Description of the sampling train~ and a schematic showing the 
component parts and their relationship to one another in the 
assembled train, including specifics of the sampling media (e.g., 
resin type and volume, filter composition, pore size and diameter 
catalog number, etc.). 

3. Specification of sampling periods and flow rates. 

4. Description of the analytical method. 

5. Tentative test schedule and expected test personnel. 

Specific sampling methods and activities will also be described in the 
monitoring plan (protocol) for review by ARB and DPR. Criteria whic~h apply 
to all sampling include: (1) chain of custody forms (APPENDIX I), 
accompanying all samples, (2) light and rain shields protecting samples 
during monitoring, and (3) storing samples in an ice chest (with dry ice if 
required for sample stability) or freezer, until delivery to the laboratory. 
The protocol should include: equipment specifications (when necessary), 
special sample handling and an outline of sampling procedures. The protocol 
should specify any procedures unique to a specific pesticide. 

V. Analvsis 

Analysis of all field samples must be conducted ,by a fully competent 
laboratory. To ensure the capability of the laboratory, an analytical audit 
and systems audit should be performed by the ARB Quality Management and 
Operations Support Branch (QMOSB) prior to the first analysis. After a 
history of competence is demonstrated, an audit prior to each analysis is 
not necessary. However, during each analysis spiked samples should be 
provided to the laboratory to demonstrate accuracy. 

A. Standard Operating Procedures 

Analysis methods should be documented in a Standard Operating Procedure 
(S.O.P.) before monitoring begins. The S.O.P. includes: instrument and 
operating parameters, sample preparation, calibration procedures and quality 
assurance procedures. The limit of quantitation must be defined if 
different than the limit of detection. The method of calculating these 
values should also be clearly explained in the S.O.P. 
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1. 

2. 

3. 

4. 

Instrument and Operating Parameters 

A complete description of the instrument and the conditions should 
be given so ~that any qualified person could duplicate the analysis. 

Sample Preparation 

Detailed information should be given for sample preparation 
including equipment and solvents required. 

Calibration Procedures 

The S.O.P. plan will specify calibration 'procedures including 
intervals for recalibration, calibration standards, environmental 
conditions for calibrations and a calibration record keeping system. 
When possible, National Institute of Standards and Technology 
traceable standards should be used for calibration of the analytical 
instruments in accordance with standard analytical procedures which 
include multiple calibration points that bracket the expected 
concentrations. 

Quality Control 

Validation testing should provide an assessment of accuracy, 
precision, interferences,~method recovery, analysis of pertinent 
breakdown products and limits of detection (and quantitation if 
different from the limit of detection). Method documentation should 
include confirmation testing with another method when possible, and 
quality control activities necessary to routinely monitor data 
quality control such as use of control samples, control charts, use 
of surrogates to verify individual sample recovery, field blanks, 
lab blanks and duplicate analysis. All data should be properly 
recorded in a laboratory notebook. 

The method should include the frequency of analysis for quality 
control samples. Analysis of quality control samples are 
recommended before each day of laboratory analysis and after every 
tenth sample. Control samples should be found to be within control 
limits previously established by the lab performing the analysis. 
If results are outside the control limits, the method should be 
reviewed, the instrument recalibrated and the control sample 
reanalyzed. 

All quality control studies should be completed prior to sampling 
and include recovery data from at least three samples spiked at 
least two concentrations. Instrument variability should be assessed 
with three replicate injections of a single sample at each of the 
spiked concentrations. A stability study should be done with 
triplicate spiked samples being stored under actual conditions and 
analyzed at appropriate time intervals. This study should be 
conducted for a minimum period of time equal to the anticipated 
storage period. Prior to each sampling study, a 
conversion/collection efficiency study should be conducted under 
field conditions (drawing ambient air through spiked sample media at 
actual flow rates for the recommended sampling time) with three 
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replicates at two spiked concentrations and a blank. Breakthrough 
studies should also be conducted to determine the capacity of the 
adsorbent material if high levels of pesticide are expected or if 
the suitability of the adsorbent is uncertain. 

' VI. Final Reports and Data Reduction 

The mass of pesticide found in each sample should be used along with 
the volume of air sampled (from the field data sheet) to calculate the mass 
per volume for each sample. For each3sampling date and site, concentrations 
should be reported in a table as ug/m (microgram per cubic meter). When 
the pesticide exists in the vapor phase under ambient .conditions, the 
concentration should also be reported as ppbv (parts per billion, by volume) 
or the appropriate volume-to-volume units. Collocated samples should be 
reported separately as raw data, but then averaged and treated as a single 
sample for any data summaries. For samples where the end flow rate is 
different from that set at the start of the sampling period, the average of 
these two flow rates should be used to determine the total sample volume; 
however, the minimum and maximum concentrations possible for that sample 
should also be presented. 

The final report should indicate the dates of sampling as well as the 
dates of analyses. These data can be compared with the stability studies to 
determine if degradation of the samples has occurred. 

Final reports of all monitoring are sent to the Department of Pesticide 
Regulation, the Agricultural Commissioner's Office, the local AQMD as well 
as the applicator ~and/or the grower. Final reports are available to the 
public by contacting the ARB Engineering Evaluation Branch. 

A. Ambient Reports 

The final report for ambient monitoring should include a map of the 
monitored area which.shows nearby towns or communities and their 
relationship to the monitoring stations, along with a list of the monitoring 
locations (e.g., name and address of the business or public building). A 
site description should be completed for any monitoring site which might 
have characteristics that could affect the monitoring results (e.g., 
obstructions). For ambient monitoring reports, information on terrain, 
obstructions and other physical properties which do not conform to the 
siting criteria or may influence the data should be described. 

Ambient data should be summarized for each monitoring location by 
maximum and second maximum concentration, average (using only those values 
greater than the minimum quantitation limit), total number of samples and 
number of samples above the minimum quantitation limit. For this purpose, 
collocated samples are averaged and treated as a single sample. 

B. Application Reports 

Similarly, a map or sketch indicating the general location (nearby 
towns, highways, etc.) of the field chosen for application monitoring should 
be included as well as a detailed drawing of the field itself and the 
relative positions of the monitors. Forapplication monitoring reports, as 
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much data as possible should be collected about the application conditicn; 
(e.g., formulation, application rate, acreage applied, length of application 
and method of application). This may be provided either through a copy of 
the Notice of Intent, the Pesticide Control Advisor's (PCA) recommendation 
or completion of the Application Site Checklist (APPENDIX II). Wind speed 
and direction data should be reported for the application site during the 
monitoring period. Any additional meteorological data collected should also 
be reported. 

C. Quality Assurance 

All quality control and quality assurance samples (blanks, spikes, 
etc.) analyzed by the laboratory must be reported. Results of all method 
development and/or validation studies (if not contained in the S.O.P.) will 
also be reported. The results of any quality assurance activities conducted 
by an agency other than the analytical laboratory should be included in the 
report as an appendix. This includes analytical audits, system audits and 
flow rate audits. 
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CALIFORNIA AIR RESOURCES BOARD 

MONITORING & LABORATORY OIVISION 
P.O. Box 2815, Sacramqdo CA 95812 

CHAIN OF CUSTODY 

SAMPLE RECORD 

Job #: 
Sample/Run #: 

Da;;;+ 

Job name: 
Sample Location: 
Type of Sample: 
Log #'s: 

ILOG # ] ID #j DESCRIPTION 

RETURN THIS FORM TO: 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

APPLICATION CHECKLIST 

Field size. 

Field location (Section, Range and Township). 

Application rate. 

Formulation. 

Method of application (ground, air, irrigation, injection, tarping after 
application, etc.) 

Length of application. 

Any unusual weather conditions during application or monitoring period 
( rain, fog, wind). 

Any visible drift from the field? 

Pattern of application (e.g., east to west). 
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APPENDIX IV. 

CIMIS WEATHER DATA 
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APPENDIX V. 

QMOSB AUDIT REPORT 



STATE OF CALIFORNIA 

-AIR RESOURCES BOARD 
2020 L STREET 
P.O. BOX 2815 
SACRAMENTO, CA 9581'2 

PETE WILSON, Governor 

MEMORANDUM 

TO: George Lew, Chief 
Engineering and Laboratory Branch 

THROUGH: ff Cook, Chief 

.% 

a ity Management and Operations Support Branch 

FROM: ;"&~~-~~; p,aq;;,pL!i.L 

DATE: February 21. 1995 

SUBJECT: Azinphos Methyl Monitoring Audit Report 

Attached is the final quality assurance audit report on the azinphos 
methyl monitoring project conducted in August of 1994 by the Engineering 
Evaluation Branch of the Air Resources Board. 

If you have any questions, please contact Ms. Jane Pettit of my staff at 
(916) 322-7317. 

Attachment 

cc: Don Fitzell 
Jane Pettit 
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I. EXECUTIVE SUMMARY 

In August of 1994, the Engineering Evaluation Branch of the California 
Air Resources Board (CARB) conducted ambient air sampling in Glenn County, 
California, to document the airborne emissions of azinphos methyl in the 
vicinity of a treated field during and after an application. 
were analyzed by the Engineering Evaluation Branch laboratory. 

The samples 

staff 
The Monitoring and Laboratory Division's Quality Assurance Section 

conducted a system audit of the field and laboratory operations to 
review the sample handling and storage procedures, analytical methodology, 
and method validation. It was found that laboratory practices were 
consistent with the Quality Assurance Plan for Pesticide Monitoring (CARE, 
February 4, 1994). 

Quality Assurance Section staff conducted a flow rate audit of the air 
samplers used in the monitoring. The difference between the reported and 
true flow rates averaged 0.46% with a range of -3.14% to 1.65%. 

Seven samples spiked with measured amounts of azinphos methyl were 
submitted to the laboratory for analysis. The samples were prepared from 
azinphos methyl standards obtained from Chem Service. The difference 
between the assigned and the reported total mass averaged -32% with a range 
of -35% to -21%. 

/-- II. CONCLUSIONS 

The records for field operations, sample handling and storage 
procedures, analytical methodology, and method validation were in agreement 
with the Quality Assurance Plan for Pesticide Monitoring. The results of 
the reported flow rates were in good agreement with the actual flow rates 
measured by Quality Assurance Section staff. The results of the analytical 
performance audit showed a negative bias averaging -32%. The'cause of this 
bias is unclear, and may be related to the preparation oftthe audit samples 
or to the analytical method. 

III. RECOMMENDATIONS 

In the future, the Quality Assurance Section will attempt to obtain 
samples which are already in solution. This will allow Quality Assurance 
Section staff to spike the audit samples with a spiking solution certified 
by the vendor. This should eliminate the potential for dilution errors. 
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IV. INTRODUCTION 

In August of 1994, the Engineering Evaluation Branch (EEB) of the California 
Air Resources Board (CARE) conducted ambient air sampling in Glenn County, 
California, to document the airborne emissions of azinphos methyl in the. 
vicinity of a treated field during and after an application. The samples 
were analyzed by the EEB laboratory. Monitoring and Laboratory Division 
(MLD) Quality Assurance Section (QAS) staff conducted a system audit of the 
field and laboratory operations, and performance audits of the air samplers 
and the analytical method. 

V. AUDIT OBJECTIVE 

The system audit was conducted to determine whether the quality control 
practices followed in the handling and storage of samples, analytical 
methodology, and method validation were consistent with the Quality 
Assurance Plan for Pesticide Monitoring (CARB, February 4, 1994). 
Performance audits were conducted to evaluate the accuracy of the air 
samplers' flow rate and the analytical method. 

VI. FIELD AND LABORATORY OPERATIONS 

A system audit of the field and laboratory operations was initiated in 
n September 1994 through a questionnaire submitted to EEB staff. Also, the 

protocol for ambient air monitoring of azinphos methyl and the laboratory 
standard operating procedure for the analysis of azinphos methyl were 
reviewed. The following is a discussion of the audit findings. 

Samole Handlino and Storaoe 

Samples were collected by drawing ambient air at measured rates through 
glass tubes containing 600 mg of XAD-2 adsorbent resin. 'The air samplers 
consisted of two sampling tubes, each connected with Teflon tubing to an in- 
line rotameter, which in turn was connected to an air pump. The sampling 
assembly was supported by a two meter section of galvanized steel tube 
(Figure 1). The samplers' rotameters were set to an indicated flow rate of 
2.0 liters per minute (LPM) by adjusting the control valve on the rotameter. 

Sampling was conducted following the schedule specified in the sampling 
protocol. After sampling, the exposed XAD-2 tubes were collected, capped, 
and placed in screw-cap glass culture tubes. The tubes were then stored 
over ice in an ice chest until they were delivered to the laboratory at the 
end of the three-day sampling period. 

Upon receipt at the laboratory, the samples were stored in a freezer for 
less than a week before extraction and analyses were conducted. 
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ADSORBANT TUBE 

- TEFLON TUBING 

ROTAMETER 

TEFLON TUBING 

PUMP 

STEEL TUBING 

Figure 1. Air sampler used in the monitoring of azinphos methyl 
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Samole Analvsis 

The analytical method was developed by the Northern Laboratory Branch of 
MLD , and is described in a document entitled "Standard Operating Procedure 
for the Determination of Azinphos Methyl in Ambient Air (Preliminary 
Dra ,ft 1, July 1, 1987)". The method entails extraction of the sampling 
tubes with an 80/20 isooctane/acetone mixture and analysis by Gas 
Chromatography (GC). The analyses were performed with a Varian 3400 GC with 
a Nitrogen-Phosphorus detector. 

The chromatograph was calibrated before each analytical run. Calibration 
standards of 0.025, 0.05, 0.1, and 1.0 ug/ml were prepared just before 
analyses from a neat azinphos methyl sample obtained from Chem Service. The 
standards were stored in a freezer, and were determined to be stable for 
over one month. 

Quality control activities performed to monitor and document the quality..of 
the data included analysis of a laboratory spike and 3 field spikes; 
analysis of a method blank; one field blank per shipment of samples; 
and analysis of duplicate samples from collocated samplers at two of four 
sites. Control samples consisted of single point calibrations taken at the' 
beginning, middle, and end of the sample analysis period. These calibration 
points gave one calibration curve. 

,-- Method Validation 

The limit of detection (LOD) was defined as the intercept of the calibratioti 
curve plus three standard deviations. The LOD was calculated as 0.07 ug per 
sample. Trapping efficiency was determingd as 86% to 88%. Stability studies 
were conducted for samples stored at -4 C. After 10 days, the recovery 
ranged from 87% to 92%. 

Documentation 

All the samples received at the laboratory were accompanied by chain-of- 
custody records. Field data sheets containing the sample collection 
information were retained by EEB staff. The information recorded in the 
field data sheets included sampler location, sampling date, start and stop 
times, initial and final flow rates, and comments about unusual conditions. 

Laboratory and instrument maintenance logs were kept in bound notebooks with 
numbered pages. The entries made in the laboratory book included sample 
number, sample type, date sample was received, date of analysis, results of 
analysis, and analyst. 

The raw analytical data were stored in electronic files, and hard copies of 
the run data and chromatograms will be kept indefinitely. 
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VII. PERFORMANCE AUDITS 

Flow Rate Audit 

The flow rate of each sampler used for the monitoring was audited on 
July 8, 1994. following the procedures outlined in Attachment I. The audit 
was conducted with a 0 to 3 lpm mass flow meter traceable to the National 
Ins~titute of Standards and Technology (NIST). The difference between the 
reported and true flow rates averaged 0.46% and ranged from -3.14% to 1.65% 
(Table 1). 

Table 1. Results of the flow rate audit of the samplers used in the 
monitoring of azinphos methyl. 

Sampler 
Number 

:i 
2A 
28 
3A 

:i 
48 
5A 
5B 

Reported Flow 

?%5 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

True Flow 

% 1:85 

I,.83 
: 1.88 
'1.87 

1.91 
1.83 
1.84 
1.89 
1.87 

Percent 
Difference 

0.00 1.65 

1.09 
-1.60 
-1.07 
-3.14 

1.09 
0.54 

-2.12 
-1.07 

Percent Difference = Reoorted Flow - True Flow x 100 
True Flow 
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Laboratorv PerfouIljrnce Audit 

The accuracy of the analytical method was evaluated by submitting for 
analysis a set of seven audit samples spiked with measured amounts of 
azinphos methyl. The samples were prepared by QAS staff on August 16, 1994, 
following the procedures outlined in Attachment II, and they were extracted 
and analyzed on August 18. The difference between the assianed and the 
reported-total mass of azinphos methyl averaged -32% with a range of -35% to 
-27% (Table 2). 

Table 2. Results of analyses of the azinphos methyl audit samples. 

Sample Assigned Reported Percent 

-&i 
Ma s ( 01 

i.83; 
!4af$uf, Diffgjence 

AZM-2 0.312 0.22 -30 
AZM-3 0.000 N/D N/A 
AZM-4 0.521 0.34 -35 
AZM-5 0.312 0.21 -33 
AZM-6 0.832 0.55 -34 
AZM-7 0.521 0.38 -27 

Percent Difference = Reoorted Mass - Assigned Mass x 
Assigned Mass 

100 
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ATTACHMENT I 

Flow Rate Audit Procedures for Air Samplers 
Used in Pesticide Monitoring 

Introduction 

Air samplers are audited using a calibrated differential pressure gauge or a 
mass flow meters that is standardized against a NIST traceable flow 
calibrator. The audit device is connected in series with the sampler's flow 
meter, and the flow rate is measured while the sampler is operating under 
normal sampling conditions. The sampler's indicated flow rate is corrected 
based on its calibration, and the true flow is calculated from the audit 
device's calibration curve. The sampler's corrected flow is then compared 
to the true flow, and a percent difference is determined. 

Eauioment 

The basic equipment required for the air sampler flow audit is listed below. 
Additional equipment may be required depending on the particular 
configuration and type of sampler. 

1. NIST-traceable mass flow meter. 

2. Calibrated differential pressure gauge with laminar flow element. 

3. l/4" O.D. Teflon tubing. 

4. l/4", stainles-s steel, Swagelock fittings. 

Audit Procedures 

1. 

2. 

3. 

4. 

.r-, 5. 

If power is available, connect the mass flow meter into a 110 VAC 
outlet, and allow it to warm up for at least ten minutes. 
Otherwise, perform the audit with the calibrated differential 
pressure gauge. 

Connect the inlet port of the audit device to the outlet port of 
the sampler's flow control valve with a 5 ft. section of Teflon 
tubing and Swagelock fittings. 

Connect the outlet port of the audit device to the pump with 
another 5 ft. section of Teflon tubing and Swagelock fittings. 

Allow the flow to stabilize for at least l-2 minutes and record the 
flow rate indicated by the sampler and the audit device's response. 

Calculate the true flow rate from the audit device's response and 
record the results. Obtain the corrected sampler flow rate from 
the field operator. Calculate the percent difference between the 
true flow rate and the corrected measured flow rate. 



ATTACHMENT II 

Performance Audit Procedures 
for the Laboratory Analysis of Azinphos Methyl 

Introduction 

The purpose of the laboratory performance audit is to assess the accuracy of 
the analytical methods used by the laboratory measuring the ambient 
concentrations of azinphos methyl. The audit is conducted by submitting 
audit samples spiked with known concentrations of azinphos methyl. The 
analytical laboratory reports the results to the Quality Assurance Section, 
and the difference between the reported and the assigned concentrations is 
used as an indicator of the accuracy of the analytical method. 

Materials 

1. Azinphos methyl, 98% pure, Chem Service, Lot: 127-141A 

2. Ethanol 

3. XAD-2 adsorbent tubes, 600 mg, SKC, Lot: 816 

0 
Safetv Precautions 

Prior to handling any chemical, read the manufacturer's Material Safety Data 
Sheets (MSDS). Avoid direct physical contact with chemicals. Avoid 
breathing vapors. Use only under a fume hood. Wear rubber gloves, safety 
glasses, and protective clothing. 

Preparation of a 4 ma/ml Azinohos Methvl Stock Solution 

Weigh 40 mg of azinphos methyl into a clean 10 ml volumetric flask. 
Dissolve with ethanol and dilute to the mark. Correct for the purity of 
azinphos methyl and record the concentration. 

Preoaration of a 0.02 ma/ml Azinohos Methvl SoikinQ Solution 

Transfer 50 ul of the azinphos methyl stock solution into a clean 10 ml 
volumetric flask. Dilute to the mark with ethanol. 

Preparation of Audit Samoles 

Prepare seven audit samples by spiking XAD-2 adsorbent tubes with the volume 
of azinphos methyl spiking solution indicated in the table below. Using a 

n microsyringe, insert the needle into the primary section of the XAD-2 tube, 
and push the plunger slowly while rotating the tube. Avoid contact of the 
spiking solution with the tube walls. 
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Azinphos Methyl 

Sample 
Spiking 

Solution 
IO Volume 

AZM-1 40.0 
AZM-2 15.0 
AZM-3 0.0 
AZM-4 25.0 
AZM-5 15.0 
AZM-6 40.0 
AZM-7 25.0 
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